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Abstract (Basic) : EP 293274 A 

A DNA fragment is claimed which contains a base sequence coding for 
a non-A non-B hepatitis -specif ic antigenic protein occurring in cells 
of the liver affected with non-A non-B hepatitis. Also claimed is an 
expression vector in which a DNA fragment contg. a base sequence coding 
for non-A non-B hepatitis -specific antigen is introduced into a cloning 
site present downstream from a promoter and trans formants obtd. using 
the vector. 

US E / ADVANTAGE - The antigenic protein can be produced with low cost 
on a large scale. The protein can be used for the in vitro diagnosis of 
non-A non-B hepatitis. The DNA can also be used as a probe in 
hybridisation assays for detecting in vitro an infection by non-A non-B 
hepatitis virus. 

0/7 

Abstract (Equivalent) : EP 293274 B 

A DNA fragment which contains a base sequence coding for an 
antigenic protein specifically occurring in a host affected with non-A 
non-B hepatitis, said protein comprising the whole or a part of a 
sequence of 444 aminoacids given in the specification. (45pp) 

Abstract (Equivalent) : US 5032511 A 
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DNA fragment that encodes the prodn. of a non-A non-B 
hepatitis -specif ic antigenic protein which occurs in liver cells 
infected with non-A non-B hepatitis, has been isolated. The aminoacid 
sequence of this antigenic protein has been determined. Expression 
vectors contg . this DNA fragment at a cloning site downstream from a 
promoter have been used to transform host cells to produce the 
antigenic protein. USE - The antigenic protein is a reagent for the 
rapid diagnosis of non-A non-B hepatitis and for the prodn. of 
vaccines . 

(26pp) 
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& K . J'«J y«<6LA Mo RI !l ^ * - 
( ooaattcc ) $: & J5S x> m a fl-^flfcO / <? 0 

o.j-MKy-*- hoi c ph 7 . * ) ■% 

1 (7 nil MgCl s N / 0 BMDTT)t i fit tXL A. * 
0. / MA TP I H'DMAM-^^ltJD 

7 0CT/<?a>mJ!raJlftL"C»*fc5*cffi3-* 

* o IRK / 0««KO eco Ritt05tt(/*M. H 
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±ERfc1VLS0MA%1&mL' 0 a UK AD J fit, 
/ O mU * d N T F / 0 fit , RNaoe H U x ^ttl 

y # - -tr / u N d h a * "J > ? - -e 1 

( 0 . / U h 'J .* - HC1 (pH 7 .S ) x 0. / MDTT S 
A 0 D M MgCl, ) / 0 fit A. '% tt / 0 0 fit O 

_h BE O a K U -C.» * J * tt d * a (h] * O tJc 
ft*07xy-^-CttmL. x - f ^t*/IO 7 
xy-^fcgfcinjtflK 3- f / - » tt «t Z ft ^ fto 

WfcftfcitRfcJ' »*ao*(c*^L, / oft 

aaeoTVDNA* o.j ^ u 

h 'Mft* C PH 7.0 % 0 • * * M » * * y 0 ^ % 
O./UftBt-^^^-V^-t^ JoUDTT)/0/*4^ 
/ 0 m U HNTD / O fit x T # D H A iK V > ? - 
-tfA u^T^DJtx / OOAtO&tL* J 7C / ^ 
MfiB3*\ J$tf0^ft^ij»t N A 

tj ^ - HCl (pH7.j) N <?.JMMaCl % AOmU 
Ug C 1,) 4 / 0 ^ Z % Eco RI / 0 0 u t llD-t "t?t 

jS>**yy*-t«»L^o 5 ^ K Bio o«i 

A-JO ( <?.J a> X J 2 em ) ( Bio RAD |£ 8 ) <C 
tO£ff;tttaU^ /OoMhy*- HCl ( pH 
?.jr) * id U WgCl, ft « K T'a ^ ^ ^ 

Eco RI y Eco R I y ^ i} - O 

lr> — cDHAfcfflfi L^o 

9 n it ECO RI y ^ * - tt = * 0 cDNA&f 
ft ^ ffl ^ s £CA RlT«lWfU^^8t / / D H A 

/ o fi9 t f o««fito t*dha y # - 

JK(lKrifi) / O fit ^ 0./ M AT P / 0 /it s 

T ? D N A y ii - M / Ott^^n^St/OOAZODl 

Jo^-C^x: / fBfrMDtfCS-e^st / / DNAKJb 

E — * tt c D H A Wt ft * #AUo 

Biotech tt » ) fcffl</*J:ED N At i 7 t - *^ 
Ct^ t^ilA UJto ^^^-^y^O^JBtt* 
y hOKW#K«£^fTo/to 



t O D N A 7 ^ -.'^ y / 7 -1st / / 

7 t - ^ t » 46 ( '***-y*7T-*>5t«te 
? r H - / 7 * H ^ ^KilS/n^j^ jo 
B 56*7 ) . »j^t,Ofi&KX *ft V * '0" 
efeK«&S*7'?-^*72j£<?-**-/to ifc 

fflor? - ^ i »)j^T(c^-fx 5 * $t a * ^ y 

- - X £ X il»ftO^ a - V / <B * » *o 

t "T *6 t // K flg & LA T / 0 9 0 C Young 
R. A. ^ I Pro. Natl. Acad. Sci. U.EA. ( 7* o f 
-f -f j-V v + »> T*f J - * 7" -f x 

^ ^ 17. S. A. ) . IjC , / /M-//T X , (/HJ)] 

CO— h o-fc^o - B S {ft ft 

naphthol ( Bio Rad tfc JJ ) / 

7* -2 0 mi <D T B S « ff « ft 5 U t ?T 9 t o 

toi Jicit^^t^ /4 7'?-^i / fl 

£ -* ^ y --^^fcfijfcfcfr^'tf^'r* r -e 
c <h tag U7t 0 

K t <0 7 t - i> fc* * IC *» LN-t.O D » a 
tnSLAo If I/tf»flIfcH Z Jftft ( H 2 

T % * / 0 $ * NaCl S $ S JDUMgClj 7* / 

i(C]&n^> ph 7 *c n ft ) / o-<r-eftis»L 

* o tO <, O / rfK o.o.i. ( T^f 'J < 
;i- 7* ^x7x^i/ix)C./JC4iai*C7T 

- * 5fc s * , J7x:/^^M&«». M2 

«* * to A , n(CJ^M»iU«^^o * 

(CS^SSt i.'^r.p.in. / 0 7>MOit,G7>tt 
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ttC/OoMh'J^ - HCl ( pH 7 ) * G m U 
NaCl ) X & < $L\r> ^ 3 * * 7 T *S * & ts ? B S 

•£ ft 1 X =■ Y a-tA,a-X7 4 ft* f - <0 y a v 
0.(7 J * Tween JO t ttr T B S ft flff fl£ * 0 0 

* 7 * i«o - pap ( ? * - * ? -? 4 y * 

* * + y f - 4£ ) ( BIO Rad tfc»)3:/*-tf7 
^ fc * tr t b sa««|C/^^<o/ft«tc 

= -^«K7 - i t k Ati, ait4 

trT B a « « iK * o o mt K X ' 0 0* M J 0 St 
L /fc o 5Bfeft7-f^^-t* £ - Chloro - / - 

K: X J> 6* L . J: AT K NaCl a f 9 . y x 

y ^ y 3-^-7 o ^iniKS^at^bf 

■« O T M » flf ffi ( /<?mllhy.x-HCl( pH 
7 ) . S m M MgCl, ) fC £ tf» L x DNaaoI^ 
RNaaa A t H (C / 0 OaK(C4A«IC 

iffy x u v ^ y o ^ ^ a ic jSi 

«*t*l*(»t 5»*Uo C <0 * J| t ? f? 
KiJ.flOOr.p. o. O^OjfiiS^^ttK^it 
7r-i>tt :t O*<U* h /t o CO-tU» h 

St>0 ( r.p.n. J 0 ) K X ^ t> - 

t m a «« k ** u -itaw * fi o * » x 

v T - * K 3: / 0 0 »9/mt K A h *3k1m 

* . J ?t:t/R«fiiSU?to -toft, ra* 

O * ft *0 7 x-/ -**t:1mJi&Z>*>7&>K.7 
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^teflbtrfroTto * . J <? <? r. p. a. / 0 # m <o a 

'k#«tofc N *ittiniL, a - - ^ *c 

OWfrCLT. ifc * "f <D D N A # |§ *i o 

t O D N A / M ^ ^ Eeo Rl / 0 0 * T Wl 

CDKA t / > ^ h # 7 t -*^DN A^»A5*l 
■C^iti^Ifll^L^o Beo HI 7 

? ^ / ^ h£^n-.= x^~;^^--c4>>& pUC 
/ / ? O Sco R I gjlttlCSK^ n - ; y / 
^7*^-**>fi£(C"C^fiS<07'7 -f ^ - CAOOAAACA 
OCTATOAC & X If AOTCACOACOTTOTA & V* "t 3£ 

* K o -C -t <0 « 36E#I * &.& L 3t o JtPO 

D N AOe^S^Ott^EyilttClO cDH A Bff )t" 
O F*J 83 K * £ Ban HI, Eco RV <St 25 iit fC 

<ff&ft£<M&&S£X~C10l9r L> ft b it 4 Baa hi- 

Sco RV DNAT^^^i'hfc pOC / / 9 0) Ban 
H I . Boa I SKfc K ifAL-CR«iCi>7***V 

£ CC -c <o 7 ? ^ > ^ h <o ffl 2£ E 3: & J£ U* o 

JtJRICX i> D N AfclSlJRLfco Kpn I TfflWl 

TtfitD M k ffy 1 0 0 »9 * 0 n H A 3 i/ JW | t 

h U C A N J « nil h HC1 (pH t.f )\ 

/ m M CaCl, £Xf O.t fflM * V h - 

(jy.TT d TftflPfcifcE-f* ) JCdTTP 

0.-2 s m* t * h L 1 K1to A.iti&1& * o o K 

f * *;> h 7 > * 7 x 7-*(felTTd Ti 
*Et i ) ( P-L Biochemicale tt fi ) * X. 
•C. J 7 C T / / ^MfiC5 *)to CCT pCDV 

a a * a, ± ft m y X*y-*etKfC££ifrU 

(4T ) «O#jj0 t A pCDV / V V I #3 / 0 0 *9 

IB & L Tfc o D H A t / 0 mM I- >JX - HC1 
( pH 7 , J ) n A ffl M UgClj it I If / 0 0 mU KaCl 

/ * 0 CC fl0 A * * *C J A 0 u 
O Hpa I 2m Jt , J7CJR?MSl5«-fr^ott 
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* # -r * o t.fxii#A#Bfijjf#**&ttiBC35e 

unm * ^^soite-T-t^^^cDHAto^ 
ft 

ffltll^^^ - |C X £ ft £ ( Molecular cloning . 

pp j//,/f»o fceaev^ cdha t; j& -f * 0 

pCDV / C Okayama * Berg ( # -f T V K 
'* - ^ ) . Mol. Cell. Biol . ( * U + » ? - T f 
K -t= 7 - ^ o ^ - ) . 2 . J f ^ . C / ? I J ) 3 

* 0 0 u9 % / 0 oMh V -X - HC 1 (pfl 

6 m M MgCl s 4* X / 0 m M HaCl l)^ * 4 S « 
J0<?^iA(C3Djt^ ^ (jfCJ M u<0 JCpn I ( S 

SiftttaK H2 L* !> 1H IK * X tt ? -< 

3 . 7* ? .* $ K4>0 Kpn I S&<£T<KJ»fL7to 

7 x y - A* - ^ a o^A'^^ttJft x :£ * y - a* 

KpODNAtSfK-fc^MU Isl iR U ^ & t 0 *9 <0 
( dT ) *A ft J&B pCDV / ft *o ttDNA$r 
/ 0 m M > 'J ^ - HC1 (pH r.0)i?XO'/ aU 

tO X M NaCl * M *.ito ft*4fe*;t-y*CAA) 
« ) ^ b -7 h / ? 7 < - K^ltto ^ U (4T) 

«ft^5£7>*%OW:*7-fcfrC»»L^ tilt 

/ 0 mM h ij ^ - HOI (pH S .0 ) & X U / fflM 
EDTA^C,44»flET»mL. ( dT ) O 

HUBLt pcdv / CJ(5JlT*<^^-r^-f^-tf» 

ZXIC0V#-DHA0nafc?T-9>to PL / 
C Okarana & Berg (jf^-T-r T^K " 4 - ^ ) 
Mol. Cell. Biol. (*u*r*?- T>^K i^? 

- 'M*o art?. (/rrj)3*Sr 

/*tf*t/0aMh»;^* HC1 ( pH 7 . J ) ^ A 
n M MgCl, i» X Xf S 0 nM NaCl tf» <b £ & Jtt 
J^^tJB^«H*Ou^) Pet I t JOD /L % 
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J 7CT««B*M£J55-t£-*pL/ DHA^O Pat 

Pet ITiWaffU/tpL/DHA ft / J A* £ @ JR 
UottDHAft / J^t T d T ttfldttlCtt 

& * fit 0. .2 s BMOdOTPi^trlSiBtJ o 

K»0;t% 3 K T d T ( F-L Blocheolcala ft 
» -c - K U . pL / O Pat I 18 »r 83 J'3fc S» *C 

(do) / * fla ft to L * o 

UIR LA:o ttDK At / 0 DM h ij X - H C 1 
(pH 7.J) , £ m M MgCl, I ^ t d B II NaCI 

O Hind I flO Jt "C JBJIUM^**'*- 
K U ^ pL / D N A O Hind 1 Stttt t«I»f U^o 

»SlC»t7^o - ^ ^ * m A * ft IC X $> iB Lx 

ft 0 . J" Kb O D H A »f £ DEAB-* — 

C Dretaen at al ( K U ^ i / ^ ) . Anal. 

Biochom. (7^9^ ■( ** -f jT 0" $ ■* r II - ) . 
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/ / j ,jh,(/u/) 3 fCTIsIJRLs * V ^ 
(d») ftft tO "I * - DH A (JtyLT*IC U V 
* - D M A £ E *t A ) %1&ito 

_b E T 31 « L *t * V (a) R» aR J ^ N ^ 

S O mU f* 'J J* - 
HC1 ( pH f.J ) % f DM MgCl, , J 0 m M KC1 ,> 
O.J all DTT , 2 m M d N T P (dAT?, 4TTP, 
dOTP fri^ dCTP) X O' / 0 u O >J it X 2 
\s 7 - 4£ <i -y t & — ( P-L Biochamicala tfc 
S!)4»feft&ftiKJ J. J a* » » L . / 0 uO 

T * 0 ^ M -f v * * -< - r U bRH'A 

4 D U A t^JJ^^^o ttDKA^^xy-^ 

- ; □ n ^Ai^tU, y - t£ f(t % ft 

R M A - D M A - IttOftiD ^ ~ ~ 7 

? *f - D H A t@JR U^o N A % I 0 urn 

dCTP L & 0.2 ft 9 *tf V (a) # tf T d T&ffi 

ttJ0*£|C&£»L* / * u O T d T (P-L 

Biochemical |£ 8J ) ;&Q X t J 7 C T f IMM 

V * » - h U cDNAJ'3|53ai(C / JfflO(dC) 



« fcttJtra Lfco I* E £ & ? x^-^-^oo 
a tfttb Ux x^y-yuft*icx!?(dc) 

«OffHL^cDHA 5^* - - 7* ? 4 ^ - 

D H Ai0WUo ttD H A* M aM M * 
- HC1 ( pH 7 ) * imM MgCl, X & £ 0 D M 
HaCI ^bliKH 4 0 « ^Kff^Ls 2 0*0 

Hin d ID 3&D ^ J j^IUM x + » ~c - h Lx 

Hin d mgntt-c«i»rL*o»r£f5te$:7 * -> - 

pools O ( &C ) ft 20 e S tf.A 5^^-r?-f 

-T - DH A H^o ttDH A 0.0 t pmole £ ft 
EO'Jx^-DHAfl./* pools ^ / O m U b 
>J X - HC1 (pfi 7.J) > 0./ M HaCl / 
DM EDT A-^ tj 44 fl^K |5 3)» Ls A * C % 

o c t-tn-t *i / ^ * * j 0 

y t - h U^o aomuhy^ - hci 

( PH 7 .S DM MgCl, * / 0 DM (NH 4 ),S0 4 % 

0,/ M KC1 St> Z & O. / dM^-HAD OffifiZt^ 

ftd 0 ^RJGttfcWMLfco 
£ K / 0 uO^ttBD « * 9 - «tf ( Maw 



England Blolabs $i K ) £ jfol £ / / T} — £ >f 

V + - r L o 8t & £ ff * £ * 0 *MO 

d H T P , (7. / J mMA-MAD iTtiXJISjjSt^ 

tia^W«Ux ^uO^:ttSDHA>;>!f--tr % 

7 u O^ftBB N A -f'J / ? - ^ I ( P-L 
Blochemlcala&9})£'XCf.2 u O ^ i ffl >J iKJt 
^ T - -tf H ( P-L Blochaolcala tt ) t ^fl 

JbEKJo-CcDHA t^triaift^D N AOS** 
ft t H H A-DH AZlflO R M Afifc^tftDN 
A*C»»5h., %^ft-a«DHAOffi«^r 

£ o * o ttffl Ls ffffiK: X & f^jgt L * * » 

^V^"-f-tf-y» & CMolocular Cloning 
Cold Spring harbor laboratory PP 3 2 f 



i; - * j c t & < & 

£ ti b 0 a - ^ & It * C Southern ) O 3j 
& ( J. Mo 1. Biol. ( 9 <r - 7" A- * 7* * vt» ? 
- /M * a # - ) , 9_J_ ,S0J.(/97S) } (C 

tr$6&-<j?*-$:pCDVCL-t tft* L^o 
/) H ^ 2JB <D £ A 

® pCDVCL- I j a; t / BM Mj ^ - HC1 
( pH 7.J ) , /00m* HaCl & * mM 

<t(ftS2) / M t> Pvu {/Out 

•C/ * fl- « :ta !* L . 

TjcKSTLt. a tfr L -C tt 3 *o C O *> 
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<0 K J J nU h M-B^a (PH 7 . T ) . * * AM. 

ft R & U 7 / 0fflMftR^^ r *v-'7^& 

V 0 .* mH & 1- * * \s 4 h-^ 

1K%LK * mil « - 7 , ^t ; /^ 'J ') ^BtSO 

C *C -c / 0 & fid £n ft L * 

ft, * IC *J L X a«f 5ES*3<£AflKJ0 

<0 Tic « ff t U T ft # U it o 7? 

^ > v h I 

Hi t Nco I , Hin d IB ^ J u ICt J 7 

h »J .* . t 9 mM*7R&I/J mWEDTA 
tf*e>fc*ttt*St'0 v/o, . /. j M ft fir ) 
fCTDH A t^lU ^> t f-f J * * T 

? 7 A 7* u -* ^ K3jC**-Cjfcft«*Jl | 0nB 

t* ^ 5: # 7 * 1* 



(CT«»L7t«s D H A «J ( 0.J 

7 A ^ / m M EST A IkXf O. f 56 7 7 V-^flt 

R7-h'j7-o*i***caBflBL* j?ct 

/IftfttlL-C*'*'* $ DN A » fib L *o 
7C§£7 , *'Ji'fr/0.0 00 r. p. m. / i-^-MO 

a <6 -c e* <<* * & * 

Sfefc/hSfc^^tffcBfct* x ^ ✓ - ^ 2t 
JRfc J @ff 9"C^ D H a^HUILn 2 0 0 

^ DHA^flttt(B*4Stt»s Applied 
Bloeyetem MODEL Jf OA) K"C#jS L^o 

-c s ttaas fcwt-f a« 

HPLCtcx J>**«LT«fflL?to 

Hin d ID 

7*? 4 - ACAACAOATCT'AAOCTT'A 
C 7C<OE?l| DC A--A-0-- 



IOO C AOTT ACAAC AAO AT 

X XXX 

TAACATQOTTOCATO 
x 

_o___ 3 

± K 7* 7 -f - / J- 0 paol * 7" - ft 
9 ft ( J 0 o u Mj x - hci ( pH r.O . 
/ 0 mU MgCi, & J m M 4- * u 4 h- 

fr'i/OMtnj&TlO uOT * itf »J * ^ 1/ 
ar^K*7--H?iCX^ I't 'J ^ R <t L * o 
® -^'? , o7 t »-7*i^y^^OJ^fiR 

7 7 St > y h I 0.0 J pmole . 7 7 ^ > 
x h fl 0.0 j pooio A J'- V ^ R it 7 7 
^ - « 1 pmole K ^ fl K O ^ ij > 7" 
•tf>>^--tffftKffi(0.JMNaCl. J J.JmM 
h ^ - HCI ( pH 7 .J ) , it 0 m U Mg CI, & 
0*JnMA-/'^*7*hx^>/-^)* / J 

/i* »D^^ ft J ax <0* t /00C 
tj^«*»U. itt,K:j0t:<ofiiia«lic 

AHs J 0 * M fik tt U )t o iX * t: IC -C 
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CO^f.Bf* " ^ * ^ tf 7*C ffi 

ft / / . & MX. (C J . J m U * - ^ ^ 

n >; v x « t j *z , / ffnMATP t 

J ? f? (C J u O Klenow # * * 

O.J u <0 T * D N A U Xf - -tf * JO X. * ft * 

» X Hl£ d HI K <£ !i«»rt,M7; 'J>7 
* $ K*JlliA?fK*:tt*KB/0/eit*J2K 
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( BO - s ) o 

j) c x a o ek a 

0 pcdvcl - I j 3: ^ WE /) <O0t 

(D pCDVCL- I 2 0 M$ £ Nco I . HbI [ $ 

s uil^i^^H l» E / ) O ® £ H « K 

(D m e /) o a> i r a k u -c Taer^-f-^ 

-f ^ - OCACAAQOAAAAAAATO 

x 

C 7cOE?iJ ) C - - A 

Bgl Q Sal 1 

I II «1 

AOATCTOTCOACOOTTC 
xxxxxxxxxxxx 

OATATOTOAA A 

ACOTAAATTTCC ¥ 6 ~= - * 
) 



0 — tof*-7*^y^ ^OJ&fi2 

tt E /) O 0 ^ <a T . ±EJ)OCD^<D 

7 5 * i V PCV* *Bfc?$>fc(0-A )o 
J) # & ft IK cDHA<Oft?l-«^ * - ^ O * A 
© pCV*#H / 0 M9t~- J praol)fc N {£ IK H 
/ '0 0 ML T x Hin d I J (7 a N flae I 

© pCV**B / (7 fl9(— J pnol)t N (||[% H 
/ 0 0 Hi f Bgl I) 2 0 u x S&c I J 0 

A^msa&i&Ktf*^ f<?*t>po#&stiE(o 

C * J* =» - K-fiDN A WWt^tt, If 



© f6^^^^-T$)i PU8 -^H 2 M9 ( - / 
pmol )^«««H^|C-r Hin d Q Ju, B£l 
II J u ffi N J ^ O | t J 7 C J hr 

H b tr ' 0 /»^07icB«tW*o 
0 7 ? ^ > f h n o.s pool . 7 9 ? / S 
Y c o.j pool £3$5l-4^*-»r)i-HB 

0 . / pmol t&ffi-ft-L* / O m M h U - HC1 
( pH 7 . J ) % / oM^^-^^^^h-^s . 
4 at U MgCl, & / niMATPi)»C,4*ttflCft 
/ 0 Ml ^ K X T * D N A H /f--tf / u5rftl ( Jt % 



hx+^h^^hJ- F/Z^ NaCl / O F/<t s n. 

% / s 9/t ) Kxa*L* 4? J* ft iS £ * 

B. # A & EC © IS 31 

pCZM JM/^«t 

# L * o & K > IPTO(^fyrof>u -A-D- 

# ? ^ h t* ? y V K ) J d U K 4 4 X 5 |C 

# itli K fln * > SbKJVZMJOZKX&tO 

# MaCl itf / OBil h V ^ - HC1 ( pH 7 . J" ) 

c. #ftfciK©§6Sl©WB 

jise b o.j 

/0*Sl>8#*)Tf*)*'T$ V ¥ a* * £1 & 
ft C h M J F/z > / >; '/y / 9/t a 

# T £ -5> ft * * ISO - PAP ( 7 * - 7 <f 
•X..^^^-^^^"-^) ( BIO Rad tt S ) 

0 . 0 5 * Tween 2 0 tf T B 8 & aft? <? 0 

■« *c -c / oa-MJlaIifc*L*o IB ft 7 -< a* 

f - t e - Chloro - / - naphthol ( Bio 
Had tfc « ) / J"**»a<fc7k*zJc**trJ0 
© T B 8tt««KftUt!7o^o » ft *S 7 
«^ 7 ^ - tt*TI ( W^*tAA^tf 

- - \1xxi*&mKlSk & L*o 

COttfCLt, #AttBaiF*tfAaA©& 

WfS*©#AttISC£|B] D « ( * * Kd ) ICfiC 

■tasafca'amsns *»aicT:tt**Atti5C 
( a n © n * ) 

ttAttBaJff«ffAaaaaA*aa**K 
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8* W ) K tf> I? * & . ¥ * * & & m LX = Y ° 

*>uo - ^7 - IKSil Us 5 jK CC tt 

5 * > h V J* J F/Z „ ? \) *S * / S/t © 

6 « tt «f> T J V/ CT „ f C y^tf 
© £ a 3t $: •=> h Dt^o-^7^>^-JbfC 
yvv-Tl^fX^tto C© — ho-fe^o-^ 

- HC1 C pH 7.J ) AO 1 ' ^ ^ NaCl ) tfi ( 

ft V**. J M?f / fc^tf T B 8ftfllff<i^ 

hn-tywo-^^^ ^ - © :/ o * * ^ 

froto fcfc#A#Baafi*'&AttiSCfrC2*-t 

i*y^o-^/u0t*( 0 D J18 - * . J ) / * 
■tf^^^^^trT B S » « (C * O 0 fr<0 t 

ft * & i i vcm jl^ 7 - / fttco 

t ua^x a a -r / *B*HRj5*Hi'fco ac 

fC <7 - *7 * * Tween J 0 $T t> TBS 

mtLxtem-rzta&Ktt., ? ft © & a # b a. 
ff**Att«aa«* £ft©# 
a a b a* a st«£ afft^A^aafi?* 

55 £ 5* © V ~ v 5?-*Offlifi*f»ff«to 
**xs>-a©«»Jf»a*«ffl-f&£±* < . 

u^i«a*c»AK*ft©attaaafcfira-f 

H-/«t* # a # b a»*a a a.aa a a * 
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KpCVMH tflitf t4 t 
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ft 9 A ^a± « « in - 



a - 1 (**m) 



ATG 


GCA 


10 

GTG ACA 


ACT 


20 
CGT TTG 


ACA 


TGG 


30 
TTG 


CAT 


GAA 


40 
AAG ATC 


CTG 


50 

CAA AAT 


CAT 


TTT 


60 
GGA 


GGG 


AAG 


70 
CGG CTT 


AGC 


80 
CTT CTC 


TAT 


AAG 


90 
GGT 


AGT 


GTC 


100 
CAT GGA 


TTC 


1 10 
CAT AAT 


GGA 


GTT 


120 
TTG 


CTT 


GAC 


130 
AGA TGT 


TGT 


140 
AAT CAA 


GGG 


CCT 


150 
ACT 


CTA 


ACA 


160 
GTG ATT 


TAT 


170 
AGT GAA 


GAT 


CAT 


180 
ATT 


ATT 


GGA 


190 
GCA TAT 


GCA 


200 
GAA GAG 


210 

GGT TAC CAG 
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1 








GAA 


AGA 


220 
AAG TAT 


GCT 


230 
TCC ATC 


ATC 


CTT 


240 
TTT 


GCA 


CTT 


250 
CAA GAG 


ACT 


260 
AAA ATT 


TCA 


GAA 


270 
TGG 


AAA 


CTA 


280 
GGA CTA 


TAT 


290 
ACA CCA 


GAA 


ACA 


300 
CTG 


TTT 


TGT 


3I0 
TGT GAC 


GTT 


320 
GCA AAA 


TAT 


AAC 


3 30 
TCC 


CCA 


ACT 


340 
AAT TTC 


CAG 


350 
ATA GAT 


GGA 


AGA 


360 
AAT 


AGA 


AAA 


370 
GTG ATT 


ATG 


380 
GAC TTA 


AAG 


ACA 


390 
ATG 


GAA 


AAT 


400 
CTT GGA 


CTT 


410 
GCT CAA 


AAT 


TGT 


420 
ACT 


ATC 


TCT 


430 
ATT CAG 


GAT 


440 
TAT GAA 


GTT 


TTT 


450 
CGA 


TGC 


GAA 


460 
GAT TCA 


CTG 


470 
GAC GAA 


AGA 


AAG 


480 
ATA 


AAA 


GGG 


490 
GTC ATT 


GAG 


500 
CTC AGG 


AAG 


AGC 


510 
TTA 
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Si - i 1*4 3) 



520 530 540 

CTG TCT GCC TTG AG A ACT TAT GAA CCA TAT 



GGA 


TCC 


550 
CTG GTT 


CAA 


560 
CAA ATA 


CGA 


ATT 


570 
CTG 


CTG 


CTG 


580 
GGT CCA 


ATT 


590 
GGA GCT 


GGG 


AAG 


600 
TCT 


AGC 


TTT 


610 
TTC AAC 


TCA 


620 
GTG AGG 


TCT 


GTT 


630 
TTC 


CAA 


GGG 


640 
CAT GTA 


ACG 


650 
CAT CAG 


GCT 


TTG 


660 
GTG 


GGC 


ACT 


670 
AAT ACA 


ACT 


680 
GGG ATA 


TCT 


GAG 


690 
AAG 


TAT 


AGG 


700 
ACA TAC 


TCT 


710 
ATT AGA 


GAC 


GGG 


720 
AAA 


GAT 


GGC 


730 
AAA TAC 


CTG 


740 
CCA TTT 

* 


ATT 


CTG 


750 
TGT 


GAC 


TCA 


760 
CTG GGG 


CTG 


770 
AGT GAG 


AAA 


GAA 


780 
GGC 


GGC 


CTG 


790 
TGC ATG 


GAT 


800 
GAC ATA 


TCC 


TAC 


810 
ATC 
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820 830 . 840 

TTG AAC GGT AAC ATT CGT GAT AG A TAG CAG 



TTT 


AAT 


*h A 

850 
CCC ATG 


GAA 


860 
TCA ATC 


AAA 


870 
TTA AAT 


CAT 


CAT 


880 
GAC TAC 


ATT 


890 
GAT TCC 


CCA 


900 
TCG CTG 


AAG 


GAC 


910 
AGA ATT 


CAT 


920 
TGT GTG 


GCA 


930 
TTT GTA 


TTT 


GAT 


940 
GCC AGC 


TCT 


950 
ATT GAA 


TAC 


960 
TTC TCC 


TCT 


CAG 


970 
ATG ATA 


GTA 


980 
AAG ATC 


AAA 


990 
AGA ATT 


CGA 


AGG 


1000 
GAG TTG 


GTA 


10(0 
AAC GCT 


GGT 


1020 
GTG GTA 


CAT GTG 


1030 
GCT TTG 


CTC 


1040 
ACT CAT 


GTG 


1050 
GAT AGC 


ATG 


GAT 


1060 
CTG ATT ACA 


1070 
AAA GGT 


GAC 


1080 
CTT ATA 


GAA 


ATA 


1090 
GAG AGA 


I 100 
TGT GTG CCT 


GTG 


1 1 10 
AGG TCC 

■ 






a -t cos) 






AAG 


CTA 


1 120 
GAG GAA 


GTC 


1 130 
CAA AGA 


AAA 


1 140 
CTT GGA 


TTT 


GCT 


1 150 
CTT TCT 


GAC 


1 160 
ATC TCG 


GTG 


1 170 
GTT AGC 


AAT 


TAT 


1 180 
TCC TCT 


GAG 


1 190 
TGG GAG 


CTG 


1200 
GAC CCT 


GTA 


AAG 


1210 
GAT GTT 


CTA 


1220 
ATT CTT 


TCT 


1230 
GCT CTG 


AGA 


CGA 


1240 
ATG CTA 


TGG 


1250 
GCT GCA 


GAT 


1260 
GAC TTC 


TTA 


GAG 


1270 
GAT TTG 


CCT 


1280 
TTT GAG 


CAA 


1290 
ATA GGG 


AAT 


CTA 


1300 
AGO GAG 


GAA 


1310 
ATT ATC 


AAC 


1320 
TGT GCA 


CAA 


GGA 


1330 
AAA AAA 


3* 
5' 
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- 2 



AAAAATTTATTTGCTTTCAGGAAAATTTTTCTGT 
TTTTTAAATAAACGAAAGTCCTTTTAAAAAGACA 



ATAATGTGTGGAATTGTGAGCGGATAACAATTTC 
TATTACACACCTTAACACTCGCCTATTGTTAAAG 
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B - 3 ff<ol) 

230 260 270 

CTA GGA CTA TAT ACA CCA GAA ACA CTO TTT TGT 

Lou Gly Leu Tyr Th r Pro GIu Thr Leu Phe Cyt 

310 32a 330 

ACT A AT TTC C AG ATA GAT GGA AG A A AT AGA AAA 

Thr Asn Ph« Gin lie Asp Gly Ar g Asn Arg Lys 

370 380 390 

AAT CTT GGA CTT GCT CAA AAT TGT ACT ATC TCT 

Asn Leu Gly Leu Ala Gin Asn Cys Thr lie Ser 

4 30 440 430 

GAA GAT TCA CTG GAC GAA AGA AAG ATA AAA GGG 

GIu Asp Ser Leu Asp Glu Arg Lys lie Lys Gly 

490 500 5 1 o 

TCT GCC TTG AGA ACT TAT GAA CCA TAT GGA TCC 

Ser Ala Leu Arg Thr Tyr GIu Pro Tyr Gly Ser 

530 560 570 

CTG GGT CCA ATT GGA GCT GGG AAG TCT AGC TTT 

Leu Gly Pro lie Gty Ala Gly Lys Ser Ser Phe 

610 620 630 

GGG CAT GTA ACG CAT CAG GCT TTG GTG GGC ACT 

Gly His Vol Thr His Gin Ala Leu Vol Gly Thr 
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280 290 300 

TGT GAC GTT GCA AAA TAT AAC TCC CCA 

Cys Asp Vol Ala Lys Tyr Asn Ser Pro 

340 350 360 

GTG ATT ATG GAC TTA AAG ACA ATG GAA 

Vol He Met Asp Leu Lys Thr Met GIu 

400 410 420 

ATT CAG GAT TAT GAA GTT TTT CGA TGC 

lie Gin Asp Tyr GIu Val Phe Arg Cys 

460 470 480 

GTC ATT GAG CTC AGG AAG AGC TTA CTG 

Val He GIu Leu Arg Lys Ser Leu Leu 

520 530 540 

CTG GTT CAA CAA ATA CGA ATT CTG CTG 

Leu Vol Gin Gin tie Arg He Leu Leu 

380 . 590 600 

TTC AAC TCA GTG AGG TCT GTT TTC CAA 

Phe Asn Ser Vol Arg Ser Val Phe Gin 

640 650 6 60 

AAT ACA ACT GGG ATA TCT GAG AAG TAT 

Asn Thr Thr Gly lie Ser Glu Lys Tyr 
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a - 3 («o2) 

670 680 690 700 710 720 

AGG ACA TAC TCT ATT AGA GAC GGG AAA GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT GAC 

Arg Thr Tyr Ser lit Arg Asp Gly Lys Asp Gly Lyt Tyr Leu Pro Pho lit Leu Cyi Asp 

730 740 750 760 770 780 

TCA CTG GGG CTG AGT GAG AAA GAA GGC GGC CTG TGC ATG GAT GAC ATA TCC TAC ATC TTG 

Ser Ltu Gly Leu Ser Glu Lys Glu Gly Gly Leu Cys Met Asp Asp lis Ser Tyr tie Leu 

790 800 810 820 830 840 

AAC GGT AAC ATT CGT GAT AGA TAC CAG TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT CAT 

Asn Gly Asn II* Arg Asp Arg Tyr Gin Pht Asn Pro Met Glu Ser He Lys Leu Asn Hit 

850 860 870 880 890 900 

CAT GAC TAC ATT GAT TCC CCA TCG CTG AAG GAC AGA ATT CAT TGT GTG GCA TTT GTA TTT 

His Asp Tyr Us) Asp Ser Pro Ser Leu Lys Asp Arg lie His Cys Vol Ala Phe Vol Phe 

910 920 930 940 950 960 

GAT GCC AGC TCT ATT GAA TAG TTC TCC TCT CAG ATG ATA GTA AAG ATC AAA AGA ATT CGA 

Asp Ala Ser Ser He Glu Tyr Phe Ser Ser Gin Met Ite Vol Ly» He Lys Arg He Arg 

970 980 990 1000 1010 1020 

AGG GAG TTG GTA AAC GCT GGT GTG GTA CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC ATG 

Arg Glu Leu Vol Asn Ala Gly Vol Vol His Vol Ala Leu Leu Thr His Vol Asp Ser Met 

1030 1040 1050 1060 1070 1080 

GAT CTG ATT ACA AAA GGT GAC CTT ATA GAA ATA GAG AGA TGT GTG CCT GTG AGG TCC AAG 

AtPL«u He Thr Ly * Gly Aip Ltu lie Glu He Glu Arg cy* va I pro v 0 | Arg Ser Lys 
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a -3 (^3) 

1090 I 1 00 (NO 1120 1130 1140 

CTA GAG GAA GTC CAA AGA AAA CTT GGA TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC AAT 

Leu Gtu Glu Vol Gin Arg Lys Leu Gl y Phe Ala Leu Ser Asp He Ser Vol Vol Ser Asn 

1150 1160 1170 1180 1190 1200 

TAT TCC TCT GAG TGG GAG CTG GAC CCT GTA A AG GAT GTT CTA ATT CTT TCT GCT CTG AGA 

Tyr Ser Ser Glu Trp Gtu Leu Asp Pro Val Lys AspVal Leu lie Leu Ser Ala Leu Arg 

1210 1220 1230 1240 1250 1260 

CGA ATG CTA TGG GCT GCA GAT GAC TTC TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG AAT 

Arg Met Leu Trp Ala Ala Asp Asp Phe Leu Glu Asp Leu Pro Phe Glu Gin He Gly Asn 

1270 1280 1290 1 300 

CTA AGG GAG GAA ATT ATC AAC TGT GCA CAA GGA AAA AAA TAG 

Leu Arg Glu Glu He lie Asn Cys Ala Gin Gly LysLys «* 
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a -4 (<oi) 

10 20 30 40 

5' GG6GGGCTAC CCTCAGCTCT AGCTCATACT ACAGACAGTA 
3* CCCCCCGATG GGAGTCGAGA TCGAGTATGA TGTCTGTCAT 

90 100 110 120 

TGGTTGCATG AAAAGATCCT GCAAAATCAT TTTG GAGGGA 
ACCAACGTAC TTTTCTAGGA CGTTTTAGTA AAACCTCCCT 

170 180 190 200 

CCATAATGGA GTTTTG CTTG ACAG ATGTTG TAATCAAGGG 
GGTATTACCT CAAAACGAAC TGTCTACAAC ATTAGTTCCC 

2S0 260 270 280 

GAGCATATGC AGAAGAGGGT TACCAGGAAA GAAAGTATGC 
CTCGTATACG TCTTCTCCCA ATGGTC CTTT CTTTCATACG 

330 340 350 360 

GAATGGAAAC TAGGACTATA TACACCAGAA ACACTGTTTT 
CTTACCTTTG ATCCTGATAT ATGTGGTCTT TGT GACAAAA 

410 420 430 440 

GATAG ATGGA AGAAATAGAA AAGTGATTAT GGACTTAAAG 
CTATCTACCT TCTTTATCTT TTCACTAATA CCTGAATTTC 

490 500 510 520 

CTATTCAGGA TTATGAAGTT TTTCGATG CG AAGATTCACT 
GATAAGTCCT AATACTTCAA AAAGCTACGC TTCTAAGTGA 

570 580 590 600 

AGCTTACTGT CTGCCTTGAG AACTTATGAA CCATATGGAT 
TCGAATGACA GACGGAACTC TTGAATACTT GGTATACCTA 



50 60 70 80 

CAACAGATCA AGAAGTATGG CAGTGACAAC TCGTTTGACA 
GTTGTCTAGT TCTTCATACC GTCACTGTTG AGCAAACTGT 

1 30 140 150 I 60 

AGCGGCTTAG CCTTCTCTAT AAGGGTAGTG TCCATGGATT 
TCGCCGA ATC GGAAGAGATA TTCCCATCAC AGGTA CCTAA 

2 10 220 230 240 

CCTACTCTAA CAGTGATTTA TAGTGAAGAT CATATTATTG 
GGATGAGATT GTCACTAAAT ATCACTTCTA G TATA AT AAC 

290 300 310 320 

TTCCATCATC CTTTTTGCAC TTCAAGAGAC TAAAATTTCA 
AAG GTAGTAG GAAAAACGTG AAGTTCTCTG ATTTTA A AGT 

370 380 390 400 

GTTGTGACGT TGCAAAATAT AACTCCCCAA CTAATTTCCA 
CAACACTGCA ACGTTTTATA TTGAGGGGTT GATTAAAGGT 

450 460 470 480 

ACAATGGAAA ATCTTGGACT TGCTCAAAAT TGTACTATCT 
TGTTACCTTT TAGAACCTGA ACGAGTTTTA ACATGATAGA 

530 540 550 560 

GGACGA AAGA AAGATAAAAG GGGTCATTGA GCTCAGGAAG 
CCTGCTTTCT TTCTA TTTTC CCCAGTAACT CG AGTCCTTC 

610 620 630 640 

CCCTGGTTCA ACAAATAC6A ATTCTGCTGC TGGGTCCAAT 
GGGACCAAGT TGTTTATGCT TAAGACGACG ACCCAGGTTA 
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0 -A itO?) 

650 660 670 680 690 700 710 720 

TGGAGCTGGG AAGTCTAGCT TTTTCAACTC AGTGAGGTCT GTTTTCCAAG GGCATGTAAC GCATCAGGCT TTGGTGGGCA 

ACCTCGACCC TTCAGATCGA AAAAGTTGAG TCACTCCAGA CAAAAGGTTC CCGTA CATTG CGTAGTCCGA AACCACCCGT 

730 740 750 760 770 780 790 800 

CTAATACAAC TGGGATATCT GAGAAGTATA GGACATACTC TATTAGAGAC GGGAAAGATG GCAAATACCT GCCATTTATT 
GATTATGTTG ACCCTATAGA CTCTTCATAT CCTGTATGAG ATAATCTCTG CCCTTTCTAC CGTTTATGGA CGGTAAATAA 

810 820 8 30 840 850 860 870 880 

CTGTGTGACT CACTGGGGCT GAGTGAGAAA GAAGGCGGCC TGTGCATGGA TGACATATCC TACATCTTGA ACGGTAACAT 
GACACACTGA GTGACCCCGA CTCACTCTTT CTTCCGCCGG ACACGTACCT ACTGTATAGG ATGTAGAACT TGCCATTGTA 

890 900 910 920 930 940 950 960 

TCGTGATAGA TACCAGTTTA ATCCCATGGA ATCAATCAAA TTAAATCATC ATGACTACAT TGATTCCCCA TCGCTGAAGG 
AGCACTATCT ATGGTCAAAT TAGGGTACCT TAGTTAGTTT AATTTAGTAG TACTGATGTA ACTAAGGGGT AGCGACTTCC 

970 980 990 1 00 0 10 1 0 1 020 1 0 3 0 1040 

ACAGAATTCA TTGTGTGGCA TTTGTATTTG ATGCCAGCTC TATTGAATA C TTCTCCTCTC AGATGATAGT AAAGATCAAA 
TGTCTTAAGT AACACACCGT AAACATAAAC TACGGTCGAG ATAACTTATG AAGAGGAGAG TCTACTATCA TTTCTAGTTT 

1050 1060 1070 1080 1090 1100 II 10 1120 

AGAATTCGAA GGGAGTTGGT AAACGCTGGT GTGGTACATG TGGCTTTGCT CACTCATGTG GAT A GCATGG ATCTGATTAC 
TCTTAAGCTT CCCTCAACCA TTTGCGACCA CACCATGTAC ACCGAAACGA GTGAGTACAC CTATCGTACC TAGACTAATG 

1130 1140 1150 I 160 1170 1180 1190 1200 

AAAAGGTGAC CTTATAGAAA TAGAGAGATG TGTGCCTGTG AGGTCCAAGC TAG AG G A AG T CCA A AG A AAA CTTGGATTTG 
TTTTCCACTG GAATATCTTT ATCTCTCTAC ACACGGACAC TCCAGGTTCG ATCTCCTTCA GGTTTCTTTT GAACCTAAAC 

1210 1220 1230 1240 1250 1260 1270 1280 

CTCTTTCTGA CATCTCGGTG GTTAGCAATT ATTCCTCTGA GTGGGAGCTG GACCCTGTAA AGGATGTTCT AATTCTTTCT 
GAGAAAGACT GTAGAGCCAC CAATCGTTAA TAAGGAGACT CACCCTCGAC CTGGGACATT TCCTACAAGA TTAAGAAAGA 
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1290 


1300 


1310 


1 320 


1 330 


1 340 


1350 


1360 


GCTCTGAGAC 


GAATGCTATG 


GGCTGCAGAT 


GACTTCTTAG 


AGGATTTGCC 


TTTTGAGCAA 


ATAGGGAATC 


TAAGGGAGGA 


CGAGACTCTG 


CTTACGATAC 


CCGACGTCTA 


CTGAAGAATC 


TCCTAAACGG 


AAAACTCGTT 


TATCCCTTAG 


ATTCCCTCCT 


1370 


1 380 


1390 


1400 


1410 


. 1420 


1430 


1440 


AATTATCAAC 


TGTGCACAAG 


GAAAAAAATA 


GATATG TGAA 


AGGTTCACGT 


AAATTTCCTC 


ACATCACAGA 


AGATTAAAAT 


TTAATAGTTG 


ACACGTGTTC 


CTTTTTTTAT 


CTATACACTT 


TCCAAGTGCA 


TTTAAAGGAG 


TGTAGTGTCT 


TCTAATTTTA 


1450 


1460 


1470 


1480 


1490 


1300 


1310 


1520 


TCAGAAAGGA 


GAAAACACAG 


A CCA A AG AG A 


AGTAACTAAG 


ACCAAAGGGA 


TGTGTTTTAT 


TAATGTCTAG 


GATGAAGAAA 


AGTCTTTCCT 


CTTTTGTGTC 


TGGTTTCTCT 


TCATTGATTC 


TGGTTTCCCT 


ACACAAAATA 


ATTACAGATC 


CTACTTCTTT 


(530 


1540 


1550 


1560 


1570 


1580 


1590 


1600 


TGCATAGAAC 


ATTGTA GT A C 


TTGTAAATAA 


CTAGAAATAA 


CATGATTTAG 


TCATAATTGT 


GAAAAATAAT 


AATAATTTTT 


ACGTATCTTG 


TAACATCATG 


AACATTTATT 


GATCTTTATT 


GTACTAAATC 


AGTATT AACA 


CTTTTTATTA 


TTATTAAAAA 


1610 


1620 


1630 


1640 


1650 


1660 






CTTGGATTTA 


TGTTCTGTAT 


CTGTGAAAAA 


ATAAATTTCT 


TATAAAAAAA 


AAAAAAAAAA 


AAA A AAA 3' 




GAACCTAAAT 


ACAAGACATA 


GACACTTTTT 


TATTTAAAGA 


ATATTTTTTT 


TTTTTTTTTT 


TTTTTTT 5' 
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•uZ 




Pvy l 





A/ccI 



f\fut 
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a - 7 




tiimdl 



pCVA4H 




Ml 



Sot I 



B*tZ 



T4 OA/A 'Jtr-tz 
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